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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 13, 14, and 31 are also rejected under 35 U.S.C. 102(b) as being clearly 
anticipated by Miyamoto et al. (US patent 7,374,832 B2) (hereinafter "Miyamoto"). 

Regarding claim 13, Miyamoto teaches a direct methanol fiiel cell system comprising an 
aqueous solution container 12 storing a methanol aqueous solution, a fiiel cartridge 15 ("fiiel 
tank") storing methanol fuel to be supplied to the aqueous solution tank and a fuel cell stack 
supplied with the methanol aqueous solution from the methanol aqueous solution container for 
generating electric energy through electrochemical reaction (column 5, lines 59-67 and column 
6). Miyamoto also teaches that the fiiel tank and aqueous solution tank are disposed above the 
fuel cell stack as illustrated by Figure 1 . 

Regarding claim 14, Miyamoto also teaches a gas feed pump disposed below the fiiel cell 
stack and arranged to supply the fiiel stack with air containing oxygen (column 5, lines 59-67 
and column 6). 

Regarding claim 3 1 , Miyamoto teaches that the fiiel cell stack is arranged at a bottom 
portion of the direct methanol fiiel cell system. 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the dirrcienccs beiween the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole w duIcI have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

5. Claims 13-21 and 25-3 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Surampudi et al. (JP Patent Application 11-510311A) (hereinafter "Surampudi"). 

Regarding claim 13, Surampudi teaches a direct supply type methanol fuel cell 
comprising a circulation tank 906 ("aqueous solution tank") that stores a methanol aqueous 
solution, a methanol tank ("fiiel tank) that stores methanol to be supplied to the circulation tank 
906 ("aqueous solution tank"), a fiiel cell stack 924 that is supphed with the methanol aqueous 
solution from the circulation tank 906 ("aqueous solution tank") for generating electric energy 
through electrochemical reactions ( pages 22-23 of translation). Surampudi also teaches that the 
circulation tank 906 is disposed mostly above the fuel cell stack 924 as is illustrated in Figure 9. 
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Even though the circulation tank 906 is not entirely above the fuel cell stack 924, this 
would be an example of an obvious rearrangement of parts (see MPEP 2144.04). By placing the 
tank above the fuel cell, this allows for gravity to move the aqueous fuel fi-om the circulation 
tank to the fuel cell stack enabling a more efficient system. Therefore, it would have been 
obvious to one of ordinary skill in the art to dispose the fuel tan and the solution tank above the 
fuel cell stack, because one of ordinary skill in the art would recognize the use of gravitational 
force to dispense the liquid into the fuel cell stack without a pump. 

Regarding claim 14, Surampudi teaches a compressor 26 of oxygen or air that supplies 
oxygen or air to the cathode. This is illustrated in Figure 2 and the compressor 2 is shown 
disposed mostly below the fuel cell stack 10 (page 4, lines 13-14). The compression equipment 
930 which includes the compressor 26 is also illustrated in Figure 1 1 and is shown disposed 
mostly below the fuel cell stack 924. 

Again, even though the compression equipment 930/compressor 26 is disposed only 
"mostly below" the fuel cell stack, it is within the ambit of a person of ordinary skill in the art to 
rearrange these parts so that it was completely below and is thus rendered obvious (see MPEP 
2144.04). In re Japikse, 181 F.2d 1019, 86 USPQ 70 (CCPA 1950). 

Regarding claim 15, Surampudi does not recite that the methanol tank 900 and the 
circulation tank 906 ("aqueous solution tank") are disposed side by side or at a common height; 
however, it is within the ambit of a person of ordinary skill to rearrange these parts in such a 
manner and is thus rendered obvious (see MPEP 2144.04). Surampudi does teach a first pipe 
extended downward fi-om the fuel tank illustrated in Figure 9 and a second pipe extending 
downward fi-om the aqueous solution tank, and a fuel pump 902 disposed below the methanol 
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tank that is arranged to pump the methanol to the aqueous solution tank. Surampudi does not 
teach that the fuel pump is disposed below the aqueous solution tank that is connected via the 
second pipe or that the fuel pump is arranged to pump the methanol fuel supplied fi-om the fuel 
tank via the first pipe to the aqueous solution tank via the second pipe as recited in the claim. 
However, if the system is rearranged so that the methanol tank 900 and the circulation tank 906 
are side by side, the first and second pipes and pump could also be rearranged in this manner 
which is within the ambit of a person of ordinary skill in the art and is thus rendered obvious (see 
MPEP 2144.04). 

Regarding claim 16, Surampudi teaches that the methanol tank 900 is disposed above the 
circulation tank 906 ("aqueous solution tank") as is illustrated in Figure 9, and that a pipe 
connects the methanol tank 900 and the circulation tank 906 as shown below: 



gi9 




Application/Control Number: 10/539,000 Page 6 

Art Unit: 1795 

Also, a valve 904 is disposed in the pipe that is arranged to open and close (pages 22 and 

23). 

Regarding claim 17, Surampudi teaches a heat exchanger 37 that is arranged to perform a 
heat-exchanging operation on the methanol aqueous solution outputted from the circulation tank 
35 ("aqueous solution tank") before being sent to the fiiel cell stack 30. The methanol aqueous 
solution will go through the fuel cell stack first on the very first run; however, every run after 
this it is shown that the methanol aqueous solution goes through the heat exchanger before being 
sent to the fuel cell stack 7. The reference numbers used here are in reference to Figure 2 which 
also illustrates that the heat exchanger 37 is disposed on a side of the fuel cell stack 7. The 
description of Figure 2 is not given in the English translation, and thus the numbers in the figures 
were franslated by a USPTO translator. 

Regarding claim 18, Surampudi teaches that the carbon dioxide generated is taken out 
through the exit 23 with the solution of fuel and water and is separated by a gas liquid separation 
device (not illustrated). Subsequently the solution of fuel and water is recycled into a cell with 
the pump 20 (page 6, lines 8-11). Surampudi also teaches that the water conveyed through a 
solid-elecfrolyte membrane is condensed within a water recovery system and is sent to a water 
tank (page 7, lines 26-29). Lastly, because of the description given, the gas-liquid separator 
which isn't illustrated must be disposed between the fuel cell stack 7 and the heat exchanger 37. 

Regarding claim 19, Surampudi illustrates in Figure 2 that the heat exchanger 37 includes 
a heat exchange pipe arranged to guide the methanol aqueous solution outputted from the 
circulation tank 35 ("aqueous solution tank") to the fuel cell stack. This is shown below with 
arrows pointing to the heat exchange pipe. 
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A gas-liquid separation pipe that guides the moisture content discharged from the fuel cell stack 
to the water tank is not recited; however, it is inherent to the system that such a pipe exists as 
Surampudi teaches that the water conveyed through a solid-electrolyte membrane is condensed 
within a water recovery system and is sent to a water tank (page 7, lines 26-29). As the same 
structure is taught by Surampudi for all other constituents of the system, it would also be 
inherent that the gas-liquid separation pipe would be arranged to face at least part of the heat 
exchange pipe. Even if the gas-liquid separation pipe was arranged so as not to face at least part 
of the heat exchange pipe, it would be within the ambit of a person of ordinary skill in the art to 
rearrange the parts in this way and is thus rendered obvious (See MPEP 2144.04). 

Regarding claim 20, Surampudi teaches an air pump teaches a compressor 26 of oxygen 
or air that supplies oxygen or air to the cathode. This is illustrated in Figure 2 and the 
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compressor 2 is shown disposed mostly below the fiiel cell stack 10 (page 4, lines 13-14). The 
compression equipment 930 which includes the compressor 26 is also illustrated in Figure 1 1 and 
is shown disposed mostly below the fuel cell stack 924. Again, even though the compression 
equipment 930/compressor 26 is disposed only "mostly below" the fuel cell stack, it is within the 
ambit of a person of ordinary skill in the art to rearrange these parts so that it was completely 
below and is thus rendered obvious (See MPEP 2144.04). 

Surampudi also teaches a prime controller 914 that controls the operation of the entire 
system including the concentration of the methanol aqueous solution outputted from the 
circulation tank 906 ("aqueous solution tank") to the fuel cell stack 924. The methanol sensor 
916 detects the methanol concentration in the circulation tank and the control device 914 controls 
the operation of the system based on this information, (page 22, last paragraph, page 23, first 
paragraph). Surampudi does not recite whether or not the confroUer is disposed on a side of the 
air pump or if the heat exchanger and the gas-liquid separator are arranged to be opposed to the 
controller and to sandwich the air pump, as recited in the claim; however, as all constituents of 
the claims are recited by Surampudi, it is within the ambit of a person of ordinary skill in the art 
to arrange the parts in this manner. 

The Supreme Court decided that a claim can be proved obvious merely by showing that 
the combination of known elements was obvious to try. In this regard, the Supreme Court 
explained that, "[w]hen there is a design need or market pressure to solve a problem and there 
are a finite number of identified, predictable solutions, a person of ordinary skill in the art has a 
good reason to pursue the known options within his or her technical grasp." Therefore, choosing 
from a finite number of identified, predictable solutions, with a reasonable expectation for 
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success, is likely to be obvious to a person if ordinary skill in the art. See KSR International Co. 
V. Teleflex Inc., 550 U.S., 82 USPQ2d 1385, 1395 - 97 (2007) (see MPEP § 2143, E.). 

Regarding claim 21, a gas-liquid separation pipe that guides the moisture content 
discharged from the fiiel cell stack to the water tank is not recited; however, it is inherent to the 
system that such a pipe exists as Surampudi teaches that the water conveyed through a solid- 
electrolyte membrane is condensed within a water recovery system and is sent to a water tank 
(page 7, lines 26-29). Surampudi does not teach that it is arranged to allow moisture content 
from the fiiel cell stack to flow down gravitationally, but as a pump is not disclosed it is inherent 
to the system that this is the case. Also, even if it was not arranged in such a manner, it is within 
the ambit of a person of ordinary skill in the art to rearrange the gas-liquid separation pipe in this 
manner (see MPEP 2144.04). 

Regarding claim 25, Surampudi teaches that the gas-liquid separator which isn't 
illustrated must be disposed between the fuel cell stack 7 and the heat exchanger 37 (see the 
rejection of claim 18). As such, this would allow for the gas-liquid separator to be arranged 
below the fiiel tank and circulation tank ("circulation tank"). 

Regarding claim 26, Surampudi teaches that the gas-hquid separator is disclosed to be 
below the fuel tank; however, it is within the ambit of a person of ordinary skill in the art to 
rearrange the parts and locate the gas-liquid separator above the fiiel tank rendering the claim 
obvious (See MPEP 2144.04). 

Regarding claim 27, Surampudi teaches that the valves 904 and 912 are arranged to 
supply methanol fiiel from the fiiel tank and water from the water tank to the circulation tank 906 
("aqueous tank"), respectively. It is not recited whether the water tank is arranged below the 
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gas-liquid separator; however, it is within the ambit of a person of ordinary skill in the art to 
arrange the parts in this manner (see MPEP § 2143, E.). 

Regarding claim 28, Surampudi teaches that the water tank 908 and the methanol tank 
900 are arranged at a common vertical level as shown in figure 9 and they are positioned next to 
one another in that there is nothing between the two constituents. 

Regarding claim 29, Surampudi does not recited whether or not the heat exchanger is 
arranged below the fiiel tank and the circulation tank ("aqueous solution tank"); however, it is 
within the ambit of a person of ordinary skill in the art to arrange the parts in this manner (see 
MPEP § 2143, E.). 

Regarding claim 30, Surampudi does not recited whether or not the heat exchanger is 
located above the fiiel cell stack; however, figure 2 shows the heat exchanger mostly above the 
fiiel cell stack. Even if it is considered below the fiiel cell stack or in the plane of the fiiel cell 
stack, it is within the ambit of a person of ordinary skill in the art to arrange the parts in this 
manner (see MPEP § 2143, E.). 

Regarding claim 31, figure 9 of the Surampudi reference illustrates that the fiiel cell stack 
924 is arranged at a bottom portion of the direct methanol fiiel cell system. 

6. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Surampudi as 
applied to claims 13-21 and 25-31 above, and fiirther in view of Carter et al. (US Patent 
Application 2003/0020581 Al) (hereinafter "Carter"). 

Regarding claim 22, Surampudi teaches a methanol tank 900 and a circulation tank 906 
("aqueous solution tank") that could be rearranged so as to sit side by side (see the rejection of 
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claim 15). Surampudi does not teach that the fuel tank includes a side surface provided with a 
first fitting and that the aqueous soultion tank includes a side surface provided with a second 
fitting adapted to mate with the first fitting; however, this type of mating mechanism is well 
known as shown by Carter. Carter teaches a tank with a locking mechanism allowing it to attach 
to a transformer (paragraph 9). It would be obvious to a person of ordinary skill in the art to 
attach the fuel tank and circulation tank using the method used by Carter as this allows for the 
two components to be latched together (Carter). 

7. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Surampudi as 
applied to claims 13-21 and 25-31 above, and further in view of McCoy (US Patent Application 
2002/0076581 Al). 

Regarding claim 23, Surampudi teaches a water flowing hole 954 ("drain pipe") coming 
off of the water tank 950 which drains superfluous water when needed. The water flowing hole 
is controlled by the control device 914 and is only sometimes needed (page 23, lines 31-35). A 
"cap" that is attachable and detachable is not specifically recited but such a constituent is 
inherent to the system as the water flowing hole 954 is set up so as to only drain the water when 
it is in excess. Also, it is well known in the art to use caps on drain pipes as documented by 
McCoy. McCoy teaches drain pipes 23 and 27 with caps 24 and 28, respectively (paragraph 16). 

8. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Surampudi as 
applied to claims 13-21 and 25-31 above, and further in view of Mankins (US Patent Application 
6,564,823 Bl) (hereinafter "Mankins"). 
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Regarding claim 24, Surampudi teaches a water flowing hole 954 ("drain pipe") coming 
off of the water tank 950 which drains superfluous water when needed. The water flowing hole 
is controlled by the control device 914 and is only sometimes needed (page 23, lines 31-35). 
Surampudi does not teach that the drain pipe is flexible and has a pivotable discharging end; 
however, Mankins teaches a drain pipe that contains a pivotal connection of the head to the shaft 
where the shaft member is flexible (column 9, 4th paragraph). 

It would be obvious to a person of ordinary skill in the art to adapt the pivotable, flexible 
drain pipe of Mankins to the system of Surampudi to allow movement of the drain pipe 
(Mankins). It is also within the ambit of a person of ordinary skill in the art to locate the end 
above an upper surface of the fiiel cell stack (see MPEP 2143). 

9. Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over Surampudi as 
applied to claims 13-21 and 25-3 1 above, and fiirther in view of Miyamoto et al. (US Patent 
7,374,832 B2) (hereinafter "Miyamoto"). 

Regarding claim 32, Siirampudi illustrates in Figure 9 that the fiiel cell and compressor 
26 are disposed in a bottom portion of the direct methanol fiiel cell system, but that the water 
tank is disposed higher up. Surampudi does not disclose whether or not the fuel cell stack is 
arranged at a central vertical location. Again, as all constituents of the claims are recited by 
Surampudi, it is within the ambit of a person of ordinary skill in the art to rearrange the parts in 
the maimer recited in the claims (see MPEP 2143). To demonstrate this Miyamoto teaches a 
similar system in which the air pump is disposed in a bottom portion of the direct methanol fiiel 
cell system below the fiiel cell stack and that the fiiel cell stack is arranged at an approximately 
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central vertical location in the direct methanol fuel cell system. Miyamoto does not teach a 
water tank; however Surampudi does teach this and it would be obvious to combine the water 
tank of Surampudi to the system of Miyamoto in order to provide a separate place for the water 
to go in addition to the methanol aqueous solution container. It would also be obvious to place 
the water tank below the fuel cell stack. 

A rationale to support a conclusion that a claim would have been obvious is that all the 
claimed elements were known in the prior art and one skilled in the art could have combined the 
elements as claimed by known methods with no change in their respective functions, and the 
combination would have yielded nothing more than predictable results to one of ordinary skill in 
the art. See KSR International Co. v. Tele/lex Inc., 550 U.S., 82 USPQ2d 1385, 1395 (2007) (see 
MPEP§§ 2143 and 2143.02). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to AMANDA BARROW whose telephone number is (571)270- 
7867. The examiner can normally be reached on 7:30am-5pm EST. Monday-Friday, altemate 
Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dah-Wei Yuan can be reached on 571-272-1295. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained trom the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/AMANDA BARROW/ 
Examiner, Art Unit 1795 

/Dah-Wei D. Yuan/ 

Supervisory Patent Examiner, Art Unit 1795 



